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DETAILED ACTION 

Response to Amendment 

1 . Receipt of the amendment filed by the applicant on November 29, 2004 is acknowledged. 
The amendments made to the claims have been accepted and have been entered into the records. 
Applicant has cancelled claims 12-16. Claims 1-11 and 17-26 are currently pending in the 
application. 

Response to Arguments 

2. Applicant's arguments filed on November 29, 2004 have been fully considered but they 
are not persuasive and therefore this action is made final for reasons given below. See MPEP 
§ 706.07(a). Apphcant is reminded of the extension of time poUcy as set forth in 37 

CFR 1.136(a). 

3. Applicant has amended claims 1 and 17 to include the recitation "and wherein said 
optical fiber is movable in a radial direction toward and away from hole wall." 

4. In response to applicant's argument that " none of the cited references teach or suggest 
movement of an optical fiber in a radial direction toward and away from hole wall as now recited 
by amended independent claims 1 and 17 ", a recitation of the intended use of the claimed 
invention must result in a structural difference between the claimed invention and the prior art in 
order to patentably distinguish the claimed invention fi-om the prior art. If the prior art structure 
is capable of performing the intended use, then it meets the claim. In a claim drawn to a process 
of making, the intended use must result in a manipulative difference as compared to the prior art. 
See In re Casey, 370 F.2d 576, 152 USPQ 235 (CCPA 1967) and In re Otto, 312 F,2d 937, 939, 
136 USPQ 458, 459 (CCPA 1963). 
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With regard to applicant's argument (in "Remarks" of pages 9 and 10) that optical fiber is 
movable in a radial direction toward and away from hole wall, it should be noted that the optical 
fiber probe of Van Hengel et al is not a tight fit in the hole and therefore fiber is movable in a radial 
direction toward and away from hole wall . The same logic and argument is applicable to the 
Brown, Kawahara and Peterson references. The optical fiber/probe in those references is capable 
of moving in a radial direction toward and away from hole wall. In view of the teachings of Van 
Hengel, Brown, Kawahara and Peterson, applicant's argument is not convincing or persuasive. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been. obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1, 2, 11, 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Van Hengel et al (US 5,3 17,387) in view of Brown (US 5,895,927). 

7. Claims 1,2, 11, 17 and 18 are rejected because: 

A. Van Hengel et al (Van Hengel hereinafter) discloses an apparatus comprising: 

at least one optical probe 14 capable of being introduced into the hole 9, wherein said 

probe 14 directs hght radially toward a hole-wall 10 and receives Ught reflected off the hole- wall 

10 (see Figures 2 and 3); 

a light source 1 1 for providing light to said optical probe 14; 
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a display 23 (see Figure 3) for representing the measurements of the characteristics of 
the hole; and 

an optical receiver 18 for receiving light from said optical probe 14 that has reflected off 
the hole wall 10 and been received by said optical probe 14, said optical receiver 18 also 
adapted to measure the intensity (see col.7, lines 13-15) of the light reflected off the hole 
wall 10 so as to permit different materials to be distinguished (see col. 6, lines 14-49), 
wherein said optical probe 14 is capable of being introduced into the hole 9 without 
contacting the hole- wall 10 on a substrate comprising a stack of materials 2, 3, 4, 5 (see 
Figure 2) for measurement of the characteristics of the interior of the hole. 

However, Van Hengel do not teach of an optical probe having at least one optical 
fiber to direct light radially toward a hole-wall and to receive Ught reflected off the hole- 
wall for non-contact measurement of the characteristics of the interior of the hole. 

B. Brown teaches of an optical probe 10 (see col. 6, hnes 13-16 and Figure 1) having at least 
one optical fiber 30 to direct light radially toward a hole-wall 14 and to receive light 
reflected off the hole-wall 14 for non-contact measurement of the characteristics of the 
interior of the hole. 

C. In view of Brown's teaching, it would have been obvious to one of ordinary skills in the 
art at the time the invention was made to incorporate Brown's teaching of an optical 
probe comprising at least one optical fiber into Van Hengel' s apparatus Ught can be 
easily and efficiently transmitted and/or received with said optical fiber for non-contact 
measurement of the characteristics of the interior of the hole. 
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8. Claims 3 and 19 are rejected because Van Hengel and Brown teach all the claim 
limitations as detailed in paragraph 9 above except for the explicit disclosure of identifying an 
interface between two materials. Van Hengel discloses a stack of four different materials (see 
Figure 2), wherein one of the middle layers can be considered as an interface. Therefore, in view 
Van Hengel' s disclosure measuring of a stack of materials, it would have been obvious to one of 
ordinary skills in the art at the time the invention was made to easily and efficiently identify an 
interface between two materials with non-contact measurement of the characteristics of the 
interior of the hole. 

9. Claims 4 and 20 are rejected because Van Hengel and Brown teach all the claim 
limitations as detailed in paragraphs 9 and 10 above except for the explicit disclosure of 
distinguishing between a material that defines the hole and air so as to identify the backside of 
the hole. Since air can be considered as a material, it would have been obvious to one of 
ordinary skills in the art at the time the invention was made to identify and distinguish an 
interface between air and any given material so as to easily and efficiently identify the backside 
of the hole with non-contact measurement of the characteristics of the interior of the hole. 

10. Claims 5 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Van 
Hengel et al (US 5,3 17,387) in view of Brown (US 5,895,927) and further in view of Kawahara 
(US 3,817,635). 

1 1 . Claims 5 and 21 are rejected because: 

A. Van Hengel and Brown discloses all the claim limitations as detailed in paragraph 
9 above except for the teaching of the use of a coUimating lens in optical c 
communication with a distal end of said optical fiber for transmitting coUimated 
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light toward the hole-wall for non-contact measurement of the characteristics of 
the interior of the hole. 

B. Kawahara discloses the use of a coUimating lens 52 in optical communication 
with a distal end of said optical fiber 29 for transmitting coUimated hght toward 
the hole-wall (see col. 5, line 65- col.6, line 7 and Figure 14) for non-contact 
measurement of the characteristics of the interior of the hole. 

C. In view of Kawahara' s teaching, it would have been obvious to one of ordinary 
skills in the art at the time the invention was made to incorporate Kawahara' s 
teaching of the use of a coUimating lens into Van Hengel's and Brown's 
apparatus for the purpose easily and efficiently transmitting coUimated hght 
toward the hole-wall for a more accurate non-contact measurement of the 
characteristics of the interior of the hole. 

12. Claims 6, 7, 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Van Hengel et al (US 5,317,387) in view of Brown (US 5,895,927) and Kawahara (US 
3,817,635) and further in view of Doyle, Jr. (US6,633,378). 

13. Claims 6 and 22 are rejected because: 

A. Van Hengel, Brown and Kawahara discloses aU the claim limitations as detaUed 
in paragraphs 9 and 13 above except for the teaching of the use of a focal lens in 
optical communication with a distal end of said optical fiber for transmitting 
focused light toward the hole wall and wherein said optical fiber is moveable in a 
radial direction in order to coincide the focal point of the light with the hole waU 
for non-contact measurement of the characteristics of the interior of the hole. 
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B. Doyle, Jr. (Doyle hereinafter) discloses the use of a focal lens 10 (see col.4, lines 
39-42) in optical communication with a distal end of an optical fiber 8 for 
transmitting focused Ught toward a hole wall and wherein said optical fiber is 
moveable in a radial direction in order to coincide the focal point of the light with 
the hole wall for non-contact measurement of the characteristics of the interior of 
the hole. 

C. In view of Doyle's teaching, it would have been obvious to one of ordinary skills 
in the art at the time the invention was made to incorporate Doyle's teaching of 
the use of a focal lens into Van Hengel, Brown and Kawahara's apparatus for the 
purpose of easily and efficiently transmitting focused light toward a hole wall and 
wherein said optical fiber is moveable in a radial direction in order to coincide the 
focal point of the light with the hole wall for a more accurate non-contact 
measurement of the characteristics of the interior of the hole. 



A. Van Hengel, Brown and Kawahara discloses all the claim limitations as detailed 
in paragraphs 9 and 13 above except for the explicit teaching that the optical fiber 
is rotatable to permit the distance to the hole wall to be measured at various points 
about the circumference for non-contact measurement of the characteristics of the 
interior of the hole. 

B. Kawahara's apparatus comprising/including the optical fiber is rotatable to permit 
the distance to the hole-wall to be measured at various points about the 



14. 



Claims 



7 and 23 are rejected because: 
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circumference for non-contact measurement of the characteristics of the interior 
of the hole. 

C. Therefore, it would have been obvious to one of ordinary skills in the art at the 
time the invention was made to rotate Kawahara's apparatus comprising/including 
the optical fiber to permit the distance to the hole- wall to be measured at various 
points about the circumference for a more efficient and accurate non-contact 
measurement of the characteristics of the interior of the hole. 

15. Claims 10 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Van 
Hengel et al (US 5,317,387) in view of Brown (US 5,895,927) and further in view of Peterson 
(US 5,325,177). 

16. Claims 10 and 26 are rejected because: 

A. Van Hengel and Brown discloses all the claim limitations as detailed in paragraph 
9 above except for the teaching of the use of a position feedback device for 
determining the linear position of said optical fiber relative to the hole-wall for 
non-contact measurement of the characteristics of the interior of the hole. 

B. Peterson discloses a position feedback device 64 (see col. 4, lines 19-59) for 
determining the linear position of an optical fiber relative to the hole-wall for non- 
contact measurement of the characteristics of the interior of the hole. 

C. In view of Peterson's teaching, it would have been obvious to one of ordinary 
skills in the art at the time the invention was made to incorporate Peterson's 
teaching of the use of a position feedback device into Van Hengel' s and Brown's 
apparatus for the purpose easily and efficiently determining the linear position of 
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said optical fiber relative to the hole-wall for a more accurate non-contact 
measurement of the characteristics of the interior of the hole. 
Allowable Subject Matter 

17. Claims 8, 9, 24 and 25 are allowable. 

18. Claims 8, 9, 24 and 25 are allowable because the prior art of record, taken alone or in 
combination, fails to disclose or render obvious an apparatus and method for measuring 
characteristics of a hole comprising a movable mirror and an optical splitter for directing light 
from a light source both to said movable mirror and an optical fiber, in combination with the rest 
of the limitations of the respective claims. 

Drawings 

19. The drawings are objected to under 37 CFR 1.83 (a) because they fail to show item 41 in 
Figure 8 as described on page 16, line 25 of the specification. Any structural detail that is 
essential for a proper understanding of the disclosed invention should be shown in the drawing. 
MPEP § 608.02(d). Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required 
in reply to the Office action to avoid abandonment of the application. Any amended replacement 
drawing sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. The figure or figure number of an amended 
drawing should not be labeled as "amended," If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, the 
remaining figures must be renumbered and appropriate changes made to the brief description of 
the several views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. The replacement sheet(s) should be 
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labeled "Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct any 
portion of the drawing figures. If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

20. Applicant's arguments filed on November 29, 2004 have been fully considered but they 
are not persuasive and therefore THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 
mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on 
the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated fi:-om the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS fi-om the date of this final action. 

Conclusion 

21 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Roy M. Punnoose whose telephone number is 571-272-2427. 
The examiner can normally be reached on 9:00 AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessftil, the examiner's ' 
supervisor, Gregory J. Toatley, Jr. can be reached on 571-272-2800 ext.77. The fax phone 
number for the organization where this appHcation or proceeding is assigned is 703-872-9306. 



/ 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained from either Private PAIR or Public PAIR, Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Roy M. Punnoose 

Patent Examiner 
Art Unit 2877 
March 07, 2005 




